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HTOHgPgELIC IHTERPOL£MERS 
OF ACHYLIC ACID AMD MM 
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BACKGROUND OF THE IMVEHTIOH 
5 A variety of bydrophilic polymers which are 

useful in the manufacture of water absorbent films and 
fibers have been reported in the prior art. U.S. 
Patent 3,915,921 discloses copolymers of unsaturated 
carboxylic acid monomers with alkyl aery late esters 
10 wherein the aUcyl group contains 10 to 30 carbon 
atoms. However, because of ti: ; high Tg of these 
polymeric materials, it is difficult to extrude theaa 
in fiber or film form. Furthermore, films pressed from 
the powders require high temperatures, the films are 
15 brittle and fragile, and have a reduced initial rate of 
water absorption. 

U.S. Patent 4,062,817 discloses polymers of 
unsaturated copolymer izable carboxylic acids, at least 
one alkyl aery late or methacrylate wherein the alkyl 
20 group has 10 to 30 carbon atoms and another alkyl 

aery late or methacrylate wherein the alkyl group has 1 
to 6 carbons. This composition alleviated many of the 
deficiencies of the earlier compositions. Further 
improvements in the bydrophilic properties were obtained 
25 by compositions disclosed in U.S. Patent 4,066,583. 
This patent discloses a composition comprising (1) a 
copolymer of the type disclosed in the '817 patent, 
except that after copolymerization 30 to 90 percent of 
rhe carboxylic groups were neutralized with an alkali 
30 metal or ammonia and (2) an aliphatic glycol, a plasti- 
cizer which is important in facilitating extrusion of 
the polymer. 

Most recently, U.S. Patent 4,167,464 discloses 
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highly water absorbent polymers obtained by photopoly- 
merixing an alkal inp seta! salt of acrylic acid, a 
long chain alkyl aery late or methacrylate and a short 
chair alkyl aery late or methacrylate in the presence of 
5 a photoinitiator . 

Such prior art water absorbent films and 
fibers have applications in disposable, non-woven uses, 
such as in disposable diapers , medical-surgical, supplies 
and personal care products. Often it would be useful 

10 to incorporate such highly absorbent polymers into 

woven, washable diapers or garments. However, commer- 
cial washing methods subject the washable items to 
high temperatures (up to 77 C C during washing and 120°C 
during drying) and both basic (pH 10) and acidic 

15 (pE 5.5) conditions. Under such rrm<3 jf-frm«5 the prior 

art polymers would undergo hydrolysis «*Mrh would result 
in the loss of absorbency properties. 

smaamr of the i nwex p i os 

A highly water absorbent interpolymer which 
20 is resistant to hydrolysis obtained from a annnnp r 
mixture of 65 to 90 weight percent of acrylic acid, 
70 to 100% of the carboxylic groups of said acid having 
been neutralized prior to polymerization with an 
alkaline metal hydroxide or ammonia and 10 to 35 
25 weight percent of an o -olefin, having 6 to 18 carbon 
atoms styrene or a substituted styrene. The monomer 
mixture can be either spread to the desired thickness 
or spun into a fiber and then polymerized upon exposure 
to a OV light or rad i a t i o n sources. If photopolymerized, 
30 a photoinitiator must be employed. Alternatively, the 
monomer mixture,, where the acrylic aci£ had not been 
previously neutra l i z ed, can be polymerized in the 
presence of a free radical per oxygen catalyst. 
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pproTT-m DISCDQSDRE 
This invention is directed to an interpolymer 
which has oatstanding absorption and retention 
properties of water and ionic solutions such as urine 
5 or blood. The interpolymer is prepared from a monomer 
mixta re comprising 

a) 70 to 93 weight percent of acrylic acid, 
70 to 100 percent, and most preferably 80 to 100 percent, 
of the car boxy lie groups having been neutralized with an 

10 alkali metal hydroxide or ammonia base prior to poly- 
merization, and 

b) 7 to 30 weight percent of a comonomer 
selected from the group consisting of an a -olefin of 

6 to 18 carbon atoms, styrene or a substituted styrene. 

15 Substituted styrenes are selected from vinyl 

toluene, p-halostyrene such as p-hromostyrene, p-iodo- 
styrene, p-f luorostyrene and especially p-chlorostyrene, 
p-lower alkyl styrene such as p-methylstyrene , p-ethyl- 
styrene, p-n-propylstyrene, p-isopropylst/rene and 

20 especially p-t-butylstyrene. Illustrative examples 
of a -olefins are hexene, heptene, octene, decene, 
dodecene, tetradecene, hexadecene, octadecene and the 
like. A Mixture of tx -olefins nay also be employed. 
The useful mixture may contain an appreciable amount of 

25 isomers which have internal unsaturations. Although 
such mixtures are not preferred, they yield novel 
interpolymer s having very useful properties. 

The monomer mixture say be polymerized by 
subjecting it to radiation such as gamma rays or 

30 electron beam or it may be photopolymerized in which 
case 0.01 to 5 weight percent of a photoinitiator is 
also employed. 

It should be noted that especially the o -olefin 
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oopolymerize folly with 
*, usually the 
it lower o-olef in 
is the tii nil i mixture, 
of the e-olef in which actually 

specific o-olef in 
fixation method used, the catalyst 
or the photoimitiataor tmploycd and/or the amount 
source of radiation or OV light to which the wmers 
10 fire subjected, as well as the polymerization conditions. 
It may be generally stated that from 40 to 60 percent 
of the e-olef in comomomer is copolymers zed. Therefore, 
preferred interpoljmers comprise from 80 to 95 weight 
percent of acrylic acid monomer units and 5 to 20 
15 wight percent of an o-olef in or styrene comoncoer 
units. Most caiboiy lic groups in the acrylic acid 
w*nrmter units are neutralised, but since the degree of 
neutralisation may be less than 100 percent, there may 
be some free c arbomyl ic groups present in the acrylic 
20 Tnonnner units. 

In addition to the above discussed sonera 
from which the copolymers of invention are pre* 

pared, minor aaounts, that is less than 5 weight percent, 
of additional coaoaomers may also be used. Whether 
25 these additional monomers are esployed will depend on 
the erf use and the physical properties required, that 
is, the spe ed and degree of absorption and tear 
strength needed for the film or fabric. Such additional 
comonomers are various methacrylates, acrylates or 
30 nitriles. 

Useful alkyl methacrylates are those where 
the alkyl group has 1 to 30 carbon atoms and preferably 
1 to 4 carbon atoms. Representative -™^pi es of such 
methacrylates are methyl methacrylate, ethyl methacry- 
35 late, n-butyl methacrylate, n-beryl methacrylate. 
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n-octyl aethacxylate, n-decyl aethacxylate, i-decyl 
aethacxylate, lanryl aethacxylate, stearyl aethacxylate, 
eicosyl aethacxylate, octaeicosyl aethacxylate and the 
like. Examples of cycloalkyl met ha cry La tes are cyclo- 
5 hexyl Bvethacrylate. which is preferred, 1-aethylcyclo- 
hexyl aethacxylate, 1,3-diaethylcyclohexyl aethacxylate, 
1,3, 5- tr imethylcyclonexyl aethacxylate, 1-ethylcyclo- 
hexyl aethacxylate, 1-butylcyclohexyl aethacxylate, 
1,3,5-trietfaylcyclohexyl aethacxylate, 1,3,5-tributyl- 
10 cyclohexyl methacxylate and the like. Illustrative 
examples of useful acxylates are phenyl aery late; 
phenoxyalkyl acxylates such as phenoxyethyl acxylate, 
which is preferred, phenoxyhutyl acxylate, phenoxy- 
propyl acxylate, phenoxyhexyl acxylate. Exaaples of 
15 dialtylaminoalkyl acxylates and aethacrylates are 
dimethylaminoethyl acxylate, which is preferred, 
diaethylaainobntyl acxylate, diaerliylaminohexyl acxylate, 
diethylaminoetbyl acxylate, diethylaminobutyl acxylate, 
dipropylaminohexyl acxylate, dipropylaminopropyl 
aery late, dihutylaminoethyl acxylate, dibutylaminobutyl 
aery late, dibutylaminohexyl acxylate, di-n-hexy laminoe thy 1 
aery late, d i-n-ocrty laminoe thy 1 acxylate, di-n-octyl- 
aminohutyl acxylate, dimethy laminoe thy 1 aethacxylate, 
dime thy laminobotyl aethacxylate, dime thy laminohexyl 
25 aethacxylate, diethylaminoethyl aethacxylate, diethyl- 
amincbutyl aethacrylate, di-n-octylaaiaohexyl aeth- 
acxylate and the like. 

Other useful comonoaers are o , B-olef inically 
unsaturated nitriles, preferably the aonoolef inically 
unsaturated nitriles, having from 3 to 10 carbon atoms 
such as acrylonitrile, aethacrylonitrile, etbacryloni- 
trile, and the like. Most preferred nitriles are 
acrylonitriles and aethacrylonitriles. 

The above discussed monomers can be copoly- 



20 



30 



0047O09 



gtefr i r**? by subjecting the monomer mixture to UV light. 
If a film is desired the monomer can be spread on a 
surface to the desired thickness, e.g. 1 mil to 25 mil, 
and then subjected to UV light for a short time, 
5 e.g. one second to several minutes. The actual length 
of irradiation will depend on a number of factors, 
such as the thickness of the monomer film, the distance 
from and the intensity of the source of irradiation, 
the specific monomers employed and the ratio of such 
10 monomers to each other, the presence or absence of 

additional cooonomers and the nature and the amount of 
the pboToi ni t i a tor employed- The type of photoinitiator 
employed will depend at least: in part on the type of 
UV irradiation employed (particularly its wave length) 
15 since various photoinitiators may be decomposed by UV 
light of different wavelengths. If it is desired that 
the material be in the form of fibers, the monomer 
mixture can be thickened and then spun into fibers 
which, upon exposure to UV light, are polymerized. 
20 In order to effect quick and efficient poly- 

merization under UV light, 0*01 to 5 weight percent of 
a photoinitiator, preferably 0.1 to 5 percent and more 
preferably 0.3 to 1.0 weight percent, must be incorpor- 
ated into the monomer mixture. Any compound which 
25 dissociates into free radicals when exposed to UV 

radiation can be employed. There are many known photo- 
initiators or photosensitizers such as acetophenone, 
propiophenone , beazophenone, xanthone, fluorenone, 
benzaldebyde, f ioorene, anthraquinone, triphenylamine, 
30 carbazole, 3- or 4-«etbylacetophenone, 3- or 4-pentyl- 
acetophenone, 3- or 4-methoxyacetophenone, 3- or 4- 
hromoace tophenone . 3- or 4-allylacetopbenone, p-di- 
acetylbenzene, 3- or 4-methoxybenzophenone, 3- or 4- 
methy 1 ben zophenone , 3- or 4-chlorobenzophenone, 4,4- 
35 dimethoxyhenyophenone, 4-chloro-4 ■-benzylbenzophenone. 
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3-chlaraxantbone , 3,S--dichlaraxanthone, 3-chlaro-8- 
noeay 1-xanthane , 3-aethoxyxanthane, 3-iodo-7-fflethaxy- 
xan theme, 2,2-dnethaxyacetopbenone, 2 , 2-din*ethoxy-2- 
phenylacetophenone , 2,2-diethaxyacetophenone, 2,2- 
5 dibatoryace tophenmie , 2,2-dihexaxyacetophenone, 2,2- 
di (2-ethyl hfnmrry) acetopbenane, 2 # 2-diphenoxyacetophe- 
none, benzoin, methyl benzoin ether, ethyl bezoin ether, 
isopropyl benzoin ether, batyl benzoin ether, isobatyl 
benzoin ether, benzoin acetate, benzoin phenyl carbamate, 

10 - a,a-diethaxyacetophenone, o , a-diethoxy-a-phenyl-aceto- 
pheaone, a , a-diw^thrnry— a-phenyla^tnph^nonp t 4,4 
diearboe f hrayben z oin ethyl ether, a-chloroacetophenone , 
a-bro moace to phenone , benzoin phenyl ether, a-nethylben- 
zoin ethyl ether, benzoin aery late, a-aethylolbenzoin 

15 aetbyl ether, a * a , c-tri chl nr oaggtop hwicm e g o-braoaceto- 
pbenone , 4- (benzoylnhenylaethnxycarhnnyl imi nn) -7, 
{acrvlvlrncvethaacvc^bQnvliaino) *l-«Pthyihanrono 
hydroperoxide, benzoyl peroxide, dicumyl peroxide, tert- 
butyl perbenzoate, a,a-azobisisobutyronitxile, phenyl 

20 disulfide, chloromethyl benzan throne, chlorcnethylanthra- 
qo inine , c hl or o« e thylnaphtha l en e , hrcmsnethylbenzan- 
throne, b mmn m e thy lanthraqainone , broooBethylnaphtbalene, 
and the like, and mixtures thereof. 

In addition to the photo initiator it may be 

25 advantageous to esaploy also from 0.3 to 5.0 percent of 
an activator. Illustrative examples of such activators 
are nercaptoacetic acid, mercaptoethanol , or organic 
anines such as methylamine, decylanine, diisopropy laaine , 
tributylamine, tri-2-chloroethylasine, ethanolaaine, 

30 triethanol ami ne, aetfayldiethanolamine, 2-aainoethyl- 
ethanolamine, allylaaine, cyclohexylamine, cyclopenta- 
dienylamine, diphenylamine, ditclylaaine, trixylylamine, 
tribenzylamine, K-cyclohexylethyleneimine , piper idine. 
2-«ethylpiperidine, N-e thy lpipef idine, 1,2,3,4-tetrahydro- 

35 pyridine, 2- or 3- or 4-picoline, morpholine, H-sethyl* 
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aor pftnline , gip erazine , K-methylpiperazine, 2,2- 
dimett^l-1 , 3-bis- 1 3- (I^-morpbolinyl ) propiony looey ] -propane , 
1,5-bis 13- «-«rpbolinyl) propioaylaxy ] di-ethyl ether, 
S^g-disaethyl aniline and the like. 
5 tte KfflOKr mixtures arc prepared as aqueous 

dispersions which eliminates the need for organic 
solvents. This avoids the pollution problems caused 
by the removal of organic solvents or the cost associ- 
ated vith the resaovai of the pollutants. In order to 
10 oftrtain a stable honogeneoos dispersion of the monomers, 
it is preferred that the aqueous dispersions contain 
0.01 to 5%. and preferably 0.1 to 1%, of a surface 
active agent such as an anionic, amphoteric, or non- 
ionic d i spe r sing agent or a mixture of dispersants. 
15 Iteeful ani o n ic dispersing agents include metal 
or «R B aniim salts of the sulfates of alcohols having 
from 8 to 18 c a r bon atoms such as sodium lauryl sulfate; 
ethanolmine lauryl sulfate, ethylamine lauryl sulfate; 
alkali metal and amon i m salts of sulfonated petroleum 
20 paraffin oils; sodium salts of aromatic sulfonic 
acids suc h as rtorl«rane -l- s n1 fonic acid and octadecane- 
1-solfonic acid; aralkyl sulfonates such as sodium 
isopropyl benzene sulfonate, sodium dodecyl benzene 
sulfonate and sodium isofaotyl naphthalene sulfonate; 
25 alkali metal and aawoninw salts of sulfonated dicar- 
bosylic acid esters such as sodium dioctyl sulfosuc- 
cinate, disodium-n-cctadecyl sulf ©succinate; alkali 
metal or ffiga rniiun salts of free acid of complex 
organic mono-and diphosphate esters, sulfosuccinic 
30 ^cid derivatives (AEROSOL dispersants) , organic 
phosphate esters (GAFAC dispersants) and the like, 
ttoniffflic dispersants such as octyl-or nonylphenyl poly- 
ethmyeti^nol as well as the PL0B0NIC and the TRITOS 
disp g r sants may also be used. Also useful are amphoteric 
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dispersants soch as dicarbaxylic coconut derivatives 
QSJBtdBOL) . Farther cnwnle» of useful dispersants 
are those disclosed beginning on page 102 in J. Van 
Alphen's "Robber Chemicals", Elsevier Publishing 
Co., 1956. 

Ihe Botmer mixture can also be polymerized 
without first neutralizing the carboxylic groups. The 
polymerization can be car ied out in an inert diluent 
having seme soiubilizing action on one or more of the 
mpnoraeric ingredients. Polymerization in aass say be 
employed but is not preferred because of the difficulty 
in working up the solid polymer i ~. masses obtained. 
Polymerization in an aqueous medium containing a water- 
soluble free radical peroxide catalyst is useful. 
Polymerization in an organic liquid which is a solvent 
for the monomers but a non-solvent for the polymer, or 
in a mixture of such solvents, in presence of a 
solvent-soluble catalyst is sore preferred the 
prod uc t is usually obtained as a very fine friable 
often fluffy precipitate which, after solvent removal, 
seldom requires grinding or other treatment before use. 
The polymerizations preferably are conducted in the 
presence of a haloethane or balomethane containing at 
least four halogen atoms. Representative ■»»tmM*1ff 
include for example, a flnoroethane, fluoroae thane, 
chlorofluorome thane, bromofluoroe thane , or preferably 
a chlorofluoroethane or chlorof luoromethane containing 
at least four halogen atoms. 

Polymers obtained from free radical polymer- 
izations generally do not attain their "*"~m? properties 
until converted to a partial alkali, aiwrnirrm or amine 
salt. The neutralizing agent is preferably a monovalent 
alkali such as sodium, potassium, lithium or nmmnniiiii 
hydroxide or the carbonates and bicarbonates thereof, 
or mixtures of the same, and also amine bases having not 
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tha4 one pr inary ox secondary amino group* Such 
far enaple, triethanol mi ne , 
isopropanol ani ne, triethylamine, tri- 



>^5 ; i^^ ifl free radical 

mli^intiOM of fa<± lonowrs, maitxalization of the 



: reBPnl H |K>ly»erS; and tlMtir liork up is -disclosed in - 
detail in 0.S- Patent 4 # 06^ which disclo- 

. incorporated herein by reference . 
ItT^-S^^ V 1 ?? 1 ** a?*™* 5 are not 

: ;^ «t S^*^^ " Junc^MiiticMa ^ - it ^aBay ^Ixat;" -dfirasijratotXe to incorporate 
■'^VcmM^I inking agenfc gitu^* f jlrtf? prepare froa cgo- 
positions containing a ctq^^I fnlring agent *a*»* to have 

15 greater ;gel strength and an i^xroved ability for the co- 
■ : p^y»ers \to swell under a • confining pressure . Cross- 
linking agents may be used in the concentration of 
^ about 0- 01 to ab^ based on the total 

-weight of ? the n owe r s, and preferably about 0.1 to 

20 : *ho*kt "51-". : 

^' '/ Useful cross-1 i nki ng nonoaers are polyalkenyl 
polyethers having nore than one alkenyl ether grouping 
per nolecule or nonosers which contain two to six 
eth yl en i ca 1 ly unsaturated groups such as allyl, aery late, 

25 cir ' vinyl groups, the aost useful possess alkenyl 

groups in which an olefinic double bond is attached to 
a terminal methylene group, CH 2 *€< . other cross- 
linking aonocoers include, for exanple diallyl esters 
or ethers, allyl or oethallyl acrylates and acrylamides , 

30 diacrylates and d i net hacry la tes , di vinyl compounds and 
the like. Illustrative exanples of pclyfunctional 
cross-linking agents are polyethyleneglycol diacrylate 
and dime thacry late, ethylene glycol dine thacry late, 
tetraethyleneglycol diacrylate, 1, 3-butyleneglycol di- 

35 ■•thacrylate, diethyleneglycol divinyl ether, triaethy- 
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I lolpropane diallyl ether, divinyl b en zene , trimetfcy- 

lolpropane triacrylate, t^imethy lolpropane trimethacry- 
■ late, triallyl cyanurate, pentaerytfaritol triacrylate, 

diallyl itaconate, netfaylene bis (acrylamide) , allyl 
S pentaerithritol, allyl sucrose, 1,6-hexanediol diacxy- 
Late, tetramethylene glycol di aery late and duethacry- 
late, ethylene glycol di aery late and dimethacrylate, 
trie thy lene glycol" d i get ha cry late , triallyl cyanurate, 
triallyl isocyanurate, diallyl itaconates aid the like. 
10 As discussed above, the interpolymers of 

this invention can be pbotopolymerized. Additionally, 
these interpolymers can be obtained by radiation poly- 
merization by subjecting said monomers to electron beam 
radiation of sufficient intensity to cause said monomers 
15 to polymerize substantially completely. The awunt and 
the intensity of radiation required will depend on the 
thickness of the film, the specific monomers employed, 
and the speed and the degree of polymerization desired. 
. Generally, for the applications for which the resulting 
20 polymers are especially useful films, sheets or fibers 
in the range from 0.5 to 5 mils are most desirable. 
Therefore, relatively low intensity electron beam 
sources, generally less than 200 XV, would be sufficient 
to effect polymerization. Generally for the type of 
25 a onoraer systems employed in this invention from 1 to 15 
M rads of radiation is required. However, it should be 
pointed out that the amount and intensity of radiation 
must be optimized for each system taking all variables 
into consideration, i.e., the monomers employed, the 
30 t hickn ess of the film, the desired speed of polymeriza- 
tion, the desired degree of polymerization and the 
rate of radiation. 

When employing photopolymerization or radiation 
polymerization methods, the polymers of this invention 
35 can be polymerized in a film or a fiber form. The 
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res aiding film or fiber is an elastic, flexible 
ma t er ia l that has appreciable degree of strength. 
If a f iae, flaky Con is desired, the film can be 
converted to such a form by drying and then pulverizing 
5 or grinding it in standard equipment. 

Mm utter a bsorb ent materials these polymers 
find many ones in film, fiber, fabric and similar forms. 
They are of particular utility in the disposable non- 
woven industry where there is need for polymers which 
10 will absorb and retain water and ionic physiological 
fluids. An important feature of these polymers is 
their irahanned ^hir4r^wnrhj proper ty even in the presence 
of a salt. Specific applications include disposable 
diapers, medical-surgical f^rrH^ and personal care 
IS products. Such applications require a polymer which 
must imbibe the lignjH to be absorbed rapidly 
be a polymer that will not dissolve. Further, the 
fluid must be iwwnhilized or congealed in some way to 
be re tained . The materials may also be used as suitable 
20 additives to greatly increase the absorptive power of 
conv entional absorbents such as cotton, wood pulp and 
other cellulosic absorbents used in applications such 
as wiping cloths, surgical sponges, catamenial devices, 
and ti»e like. In a specific application, for example, 
25 a disposable diaper, there is an i«rer layer of a soft 
absorbent non-woven material that absorbs and passes 
urine to an inner layer of fluffy fibrous- absorbent 
material, wherein during the construction of this non- 
woven fiber agglomerates or fibers of the polymers of 
30 this invention may be included and an additional imper- 
vious plastic layer, as polyethylene. A film of the 
copolymers of this invention may be used between the 
oater plastic layer and the inner fluffy absorbent 
layer. Use of the polymers of this invention can result 
35 in reduction in the bulk size of many disposable non- 
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wovens. 

The inttmt copolymers can also be myyfl as 
floeculants in water treataent. in Metallurgical 
proc ess e s , in ore beneficiation and flotation, in 
5 agricultural applications such as in soil treatment 
or seed co a tin g or in any applications where the inher- 
ent properties of the polyaer are desirable, such as 
its thickening property in an aqueous aediua. 

To prepare the cored copolymers of this 
10 invention, the ■ononers, a dispersant and a photo- 
initiator, if used, are nixed in a vessel. Then either 
a film or fibers are produced froa the nonoaer aixture 
which, upon exposure to UV light or radiation, are 
rapidly polymerized. The various steps in the procedure 
15 are described in greater detail below. 

Monomer Mixture Preparation: The sonoaer 
aixture can be prepared by following one of two sinple 
procedures. One method is to dissolve a previously 
prepared and dried alkali metal or aaaoniua salt of 
20 acrylic acid in water to which is then added a disper- 
sant. To the aqueous solution is then added an a -olefin 
or a styrene wmnraer which already contains a photo- 
initiator if one is employed. >«r.«-*y»r- nethod is to 
prepare the acrylic acid salt in situ by adding acrylic 
25 acid to the proper anount of cold aqueous base (e.g. 
K0H, KaOfl or SH 4 GH) with cooling. To the aqueous 
solution is then added a nix tore of the a-olefin or a 
styrene monomer to which, if required, a photpinitiator 
was previously added; the dispersant is added last. 
30 Fila Preparation: The aqueous aonomer dis- 

persion is spread to a desired thickness (e.g. by the 
use of Boston-Bradley adjustable blade, by spraying or 
other known Beans) on a suitable substrate (e.g. Mylar, 
polyethylene, paper, etc.). The liquid fila is then 
35 exposed to a OV or radiation source which polyaerizes 
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*be rrnm t mtr mixture into a soft, pliable forn. if 
desired* this film can be dried in an oven at about 
50*C far 1 to 15 ain. After drying the filji say still 
retain sane flexibility or become brittle and flaky, 
5 defending on the length of drying. 

Fiber Preparation: The aqueous wrmnj*^ dis- 
persion is thicfrened to the desired degree with a non- 
reactive thirfrenjmj agent such as a cellulose derivative 
as, for example, bydroxypropyl cellulose, high molecular 
10 weight polyvinyl pyrrol i done and the like; natural guns 
such as guar gum, locust bean gum, gum tragacanth; 
agar, naturally occur ing hydrocolloids such as alginates 
and the like. Fibers are then spun from a spinneret in 
a regu lar wanner and immediately exposed to a UV or 
15 radiation source. 

To further illustrate the present invention 
the following examples are presented - The copolymers 
and the f ilms mere prepared according to the procedures 
described above. The copolymers of Examples 1 to 9, 
20 presented in Table I, have been photopolymerized using 
QC 1202 Processor manufactured by Radiation Polymer Co. 
(with belt speed of 0 to 1000 ft/min-304.8 m/min) having 
2 medium pressure quartz mercury vapor lamps at 200 
watts/lineal inch (watts/lineal 2.54 cm.). The distance 
25 from the lamps to the film was 15 cat. and the exposure 
time was 20 sec. at belt speed of 20 ft/kin. (6 m/min. ) . 

ro«onn«p rs employed in the Examples and 
identified in Table I by capital letters A to F, are 
identified below: 
30 A - Styrene 

B - Vinyl toluene 
C - p-Chlorostyrene 
0 - p-t-Butylstyrene 
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Copolymers having substantially the sane 
properties are obtained when in sane of the above 
compositions potassium hydroxide is replaced with 

in j mi hydroxide, XBGACBBZ 651 is repla ced with 2,2- 
5 di ethy ait Ya cetoph enone or photo i ni t i a tor E-7552, a 
ben m in ether, sold by Stauffer Chemical Co., and 
MMOSfflT, A102 is .replaced with an oligomeric surfactant 
PQLYHET EZ-3 (from Oniroyal) or TRITOH H-1U Caeno- 
phemxsy polyethoxy ethanol). 
10 A timber of tests are available to determine 

the absorbency of a material. Following are descrip- 
tions of test procedures which were employed in evalua- 
ting absorbency of the interpolymers of this invention. 
Static Test (ST) - A weighed f iln sample is inersed in 
15 a test liquid for 10 minutes. It is then reserved from 
the liquid, the excess liquid drained for a few seconds 
and then shaken lightly several times. The swelled 
sample is weighed again to determine the weight of liquid 
absorbed by the polymer. 
20 ppaand Absorbency Test (DAT) - A test diaper is con- 
structed from a 4 inch diameter pad (10.16 cm.) using 
materials from a commercial diaper. A film prepared 
from a polymer to be tested far absorbency is placed 
in the center of the test diaper between two layers of 
25 fluff (wood pulp) . A diaper without the polymer film 
is used as a blank. The demand absorbency apparatus is 
a burette filled with the test fluid and firmly 
stoppered at the top, with an air bleed on the side, and 
a delivery orifice on the bottom connected by a flexible 
30 tube to the sample holder. The sample holder has an 
opening in the center which is connected to the flexible 
tube that leads to the delivery orifice of the burette. 
The sample bolder is level with the air bleed opening 
in the burette. With this closed-system arrangement 
35 the fluid in the flexible tube that comes up to the 
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opening in the sample bolder is at zero pressure. Thus 
when the test diaper is placed on the sample holder over 
-he opening it will absorb the fluid on its own through 
wicking action. The sample's own absorbent powder will 
determine the rate and amount of fluid that will be 
withdrawn from the burette. The amount of fluid with- 
drawn at any given time can be easily read from the 
burette calibration. An additional feature is that 
absorbency can be measured against a range of pressures 
that can be obtained by placing various weights on top 
of the test diaper. Such pressures are intended to 
simulate the pressures applied on a diaper in actual use. 

This test is described in greater detail by 
Lichstein. "Demand Wettability, a Sew Method for 
Measuring Absorbency Characteristics of Fabrics" , 
Symposium Papers-HSDA Technical Symposium. 1974, pp 
129-142. 

Compression Test (CT) - This test is a follow-up test to 
the Demand-Absorbency Test (DAT) . After the sample has 
absorbed the liquid against a lower pressure in a DAT, 
it is removed from the DAT apparatus and placed atop a 
porous filter funnel. The sample is then subjected to 
1.5 psi (0.105 kg/cm 2 ) of pressure for 1 minute and the 
amount of liquid that is squeezed from the sample is 
25 measured. Said pressure corresponds to the maximum 
pressure that is exerted on portions of a diaper when 
a toddler is picked up or heM. This is 10 to 15 times 
the pressure that the diaper normally would experience. 
The sample is then weighed to determine the amount of 
30 fluid in grams retained per one gram of polymer. 

In Table II below is presented data showing 
absorbency properties of the copolymers of this invention. 
The polymer number in the Table corresponds to the 
example describing the preparation of that specific 
35 polymer. 
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t&ble ii 



ST DftT CT 

Polymer (g/g) (»l/g> fl 

1 — 20.2 — | 

5 2 ~ 24.5 - | 

3 -- 28-8 - | 

4 ~ 28.0 — £ 

5 ~ 12-5 — £ 

6 34 15 14 I 
10 7 70 34 31 I 

■if 
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CLAIMS 
1. An intexpulyner of 

a) 70 to 93 weight percent of acrylic 
acid, 70 to 100 percent of the carh^i - 
5 been neutralized with an al^ ^ ^ c having 
mmrM . ~" xea Wlt * alkali aetal hydroxide or 
««-onxa base prior to poly^riation, and 
_ W 7 to 30 -eight percent of a co- 

10 styrene. a «°»»tituted 

' carboxyLur groups are neutralized. 

cc-D«— ^ *° ij,toP ° lj * er o£ 3 -faerei, the 

coaonoaers are selected fa. »t_ 

styrene. vi^ * 
20 fixture thereof . ^ 8 to 18 ^ ato.s, a 

radiat .^ 5 ' " terpol y- er of ciaia 1 obtained froa 
radiation polyaerization of said -ononer* b» „k 
them to ei^rfr^ . ■ononers by subjecting 

«™ to electron bean radiation nf ~wr~_;__ , . ^* 



» .tantiaUy^ute^ *° •"»*—*- ->- 

J. setc^Tl 0f 5 """^ 

selected froa the group coosiatiiw of 

serene, vi^l toluene. p^lorostyrene. p-t^Lx- 
JO a aixture thereof. awns, and 

ud to 5 ? 1 *° laterPOlyS,er ° f Claia 1 contains 
UP to 5 weight percent of an additional coaono-er 
selected fro. an acrylate. a .ethacrylate or an 
ethylenically unsaturated nitrile. 
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